Introduction
The extensive use of dyes in textiles, printing, dyeing, and food plants has produced a large amount of dye wastewater. The total dye consumption of the textile industry worldwide is in excess of 10 7 kg/year and an estimated 90% of this ends up on fabrics. Consequently, more than 10 6 kg/year of dyes are discharged into waste streams by the textile industry [1] . The release of some dyes into water streams results in a serious environmental impact; many of the dyes cause health problems such as allergic dermatitis, cancer, skin irritation and also mutation in humans [2] [3] [4] . In addition, dyes absorb sunlight within water media resulting in the prevention of photosynthesis of aquatic plants. And the water including dyes exert an adverse effect on fish life [2] . Therefore, the treatment of wastewater has been a vital issue in environmental protection since some dyes and their degradation products are known carcinogens and others probable carcinogens and toxic [2, [4] [5] [6] .
The treatment of dye effluents is rather not easy because of their synthetic origins and mainly because of their aromatic structure, which are biologically non-degradable. Various physiochemical methods such as tricking filter, activated sludge, chemical coagulation, carbon adsorption, and photodegradation processes [7] [8] [9] [10] [11] have been investigated extensively for the dye removal. Among all these chemical and physical methods, sorption process has been used as one of the effective techniques successfully employed for color removal [9, 12, 13] . Activated carbon is regarded as the effective, however, expensive adsorbent due to its high cost of manufacturing and generation; others including peat, chitin, silica, and some agriculture waste have also been utilized but the sorption capacities of the above adsorbents are not very high. To improve the efficiency of sorption process, it is necessary to develop cheap and easily available adsorbents with high sorption capacities [12] . Therefore, to select one cost-effective method to remove the dyes, more and more attention has been paid to nanostructure materials such as nanofiber membranes, which have low density, small pore size, interconnected open pore structure, and a large surface area-tovolume ratio compared with non-wovens. Nanofiber membranes not only enable high removal efficiencies but also allow reuse of water and some of the valuable waste constituents (specifically dyes and auxiliary chemicals) [2, 5, [14] [15] [16] [17] [18] .
To describe and compare the sorption properties of different dyestuffs on nanofiber membranes, we performed the sorption experiment with polyamide 6 nanofibers membrane (P6NM) and the simulated effluent with three acid dyes namely Acid blue 41 (AB41), Acid blue 78 (AB78), and Acid yellow 42 (AY42). The equilibrium of dye sorption was analyzed and compared with Langmuir adsorption isotherm [19] .
Materials and method Adsorbent
The P6NM that was used as a sorbent during sorption filtration was purchased from the company Elmarco s.r.o (Czech Republic), with the mass per unit area of 12 g/m 2 ( Figure 1 ). The pieces of 30 mm × 30 mm were used for all the experiments. The filtration unit was the normal unit used for membrane filtration for laboratory scales.
Adsorbate
Three dyes were used in this study namely acid dyes C.I AB41, C.I AB78, and C.I AY42; they were received from Technical
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Equilibrium sorption studies
Ten dye solutions of 10 mg/L, of the same volume of 100 ml, were prepared such that in the first solution one piece of P6NM was used, in the second solution, two pieces, the same was applied up to ten pieces of P6NM.
C.I Acid blue 41 (AB41)
C.I Acid blue 78 (AB78) C.I Acid yellow 42 (AY42) The flasks were sealed for 10 days at a temperature of 20±1°C until equilibrium was reached. At time t = 0 and equilibrium, the dye concentrations of the solutions were measured by the spectrometer spekol 11, zp100027. These data were used to calculate the adsorption capacity, C S , of the adsorbent. Finally, C S was plotted against equilibrium concentration, C L .
Results and discussion
The results from Figure 3 were used for the determination of the sorption isotherm, which in this case was the Langmuir isotherm to best describe the results scientifically. Using equation:
where C S is the sorption capacity of mass of dye per mass of fiber (mg/g), K is the affinity between sorbate and sorbent (L/g), C L is the concentration in liquor (g/L), S is the maximum amount of dye that can be adsorbed (mg/g).
The linear form of the equation was used to determine the constants S and K from the intercept and the slope from The sorption process was confirmed to fit the above equation.
The experimental points are shown in Figure 4 and compared with the linear regression lines.
The straight line graph in Figure 4 is obtained for the determination of the constants.
The values in Table 2 were then used for the construction of the Langmuir curve, which was then compared with the experimental points for each of the three dyes used and these are shown in Figure 5 .
The results in Table 2 , obtained from the straight line version of Langmuir isotherm, showed that the constant S (maximum amount of dye that can be adsorbed) was the highest for AB41 and the other two dyes had almost half of the value of AB41; this is the reflection of that in almost all cases, the AB41 will always have higher values of sorption capacity, as this is directly proportional to the S values, thus more percentage of AB41 is exhausted than for the other two dyes. The table also shows the values of K, AB78 had the highest value followed by AY42 and then AB41. Even though these dyes had highest affinity, they had lower S values.
The graphs from Figure 5 show the experimental results and the results for the theoretical model. All the graphs were 
Conclusion
All the dyes tested could follow the Langmuir isotherm of sorption such that the curves for the experiments and the ones for Langmuir isotherm could be comparable with very small differences. The results also showed that AB41 had the highest values of sorption capacity compared with AB78 and AY42; this was because of the highest saturation value (S) compared with the other two.
